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What is claimed is : 

U. A synthetic antigen presenting cell (APC) for 
activating 004"" T cells comprising: 

a) a MHC class II a-chain gene operably linked to a 
first promoter in a vector capable of expressing a MHC class II 
Of- chain; 

b\ a MHC class II 3-chain gene operably linked to a 
second promot>er in a vector capable of expressing a MHC class II 
(J-chain, where\n upon expression of the a-chain and P-chain 
genes, the a-cha\Ln and (J-chain form a MHC class II heterodimer 
capable of loading a peptide; and 

c) at Iteast one accessory molecule gene operably 
linked to a third promoter in a vector capable of expressing an 
accessory molecule, wlierein at least one of the Class II genes 
and accessory molecule gene is lacking from the APC. 

2. The APC of clai^ 1 wherein the a- and (J-chain genes 
are of human origin. 

3 . The APC of claim'^Njy/herein at least one promoter is 
inducible . 

4. The APC of claim 1 wh^ein the a-, p- and accessory 
molecule genes are present in the\same vector. 

5. The APC of claim 1 wherei'h at least one of the a-, 3- 
and accessory molecule genes are present in a separate vector. 

6. The APC of claim 1 wherein trie APC is an insect cell. 

7 . The APC of claim 6 wherein the. insect cell is selected 
from the group consisting of S podoptera a\id Drosophila . 

8. The APC of claim 1 further compr\sing 
a neomycin resistance gene operably linked tp a vector, 

9 . The APC of claim 1 wherein the accessory molecule gene 
encodes a costimulatory molecule. 

10. The APC of claim 9 wherein the costimulatory molecule 
is B7 . 1 or B7 . 2 
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11. The APC of claim 1 wherein the accessory molecule 
gene encodes an adhesion molecule. 

12 . \ The APC of claim 11 wherein the adhesion molecule is 
ICAM-1, 10^-2, ICAM-3, or LFA-3 

13 . Tl&e APC of claim 1 wherein the accessory molecule 
gene encodes \a survival molecule. 

14 . The ^PC of claim 13 wherein the survival molecule is 
Fas ligand or C1S70 , 

15. The APA of claim 1 having a gene for a first accessory 
molecule and a gene^ for a second accessory molecule, 

16. The APC ofv claim 15 wherein the first accessory 
molecule is a costimu\atory molecule and the second accessory 
molecule is an adhesioA molecule . 

17. The APC of claim 16 wherein the costimulatory molecule 
is B7.1 or B7.2 and the aahesion molecule is ICAM-1. 

18. The APC of claimVtS wherein the first accessory 
molecule is a costimulatory molecule and the second accessory 
molecule is a survival molecule 

19. The APC of claim 15 wfierein the first accessory 
molecule is a survival molecule and the second accessory 
molecule is an adhesion molecule. 

20. The APC of claim 19 wherein the survival molecule is 
CD70 and the adhesion molecule is ICAM-1. 

21. The APC of claim 15 where in\ the first and second 
accessory molecules are costimulatory molecules . 

22. The APC of claim 21 wherein ti^e costimulatory 
molecules are B7.1 and B7.2, 

23 . The APC of claim 1 having a geneXf or a first accessory 
molecule, a gene for a second accessory molecule and a gene for 
a third accessory molecule, 

24. The APC of claim 23 wherein the f irstXaccessory 
molecule is a costimulatory molecule, the second Accessory 
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molAcule is an adhesion molecule, and the third accessory 
mole<\ule is a survival molecule. 

The APC of claim 24 wherein the costimulatory molecule 
is B7.2\ the adhesion molecule is ICAM-1 and the survival 
molecule \s CD70. 

26. "vhe APC of claim 1 wherein the 

MHC class IlXheterodimer and accessory molecule are present on 
the external ^rface of the APC in sufficient numbers for 
activating CD4* Xf cells when a peptide is loaded onto the 
heterodimer . 

27. The APC o^ claim 26 wherein the peptide is loaded 
extracellularly . 

28. The APC of cJS^im 26 wherein the peptide is loaded 
intracellularly . 

29. The APC of claim >1 further comprising an antigen 
processing assisting gene op^rably linked to a fourth promoter 
in a vector capable of express\ng an antigen processing 
assisting molecule 

30. A cell fragment derived ^rom the APC of claim 1 having 
the MHC class II heterodimer and atVeast one accessory molecule 
operably associated on the fragment for activating CD4* T cells. 

31. The cell fragment of claim 30Vherein the MHC class II 
heterodimer is empty. 

32. The cell fragment of claim 30 wheYein a peptide is 
loaded onto the MHC class II heterodimer, 

33. A synthetic antigen presenting matrix for activating 
CD4'' T cells comprising 

a) a support ^ 

b) an extraceirksQar portion of a MHC class II 
heterodimer operably linked tossJihe support and capable of 
loading a selected peptide; and 

c) an extracellular por^sLon of at least one 
accessory molecule operably linked to ft^Jie support such that the 
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extracellular portoS^ns of the MHC class II heterodimer and 
accessory molecule ark present on the matrix in sufficient 
numbers for activating OHT ^ cells when a peptide is loaded onto 
the extracellular portion ot\the heterodimer. 

34. The matrix of claim 33 wherein the support is a cell 
fragment . 

35. The matrix of claim 33 wherein the support is a cell. 

36. The matrix of claim 35 wherein the extracellular 
portion of the MHC molecule is linked to the cell by a 
transmembrane domain of the MHC class II heterodimer. 

37. The matrix of claim 33 wherein the support is a 
liposome . 

38. The matrix of claim 33 wherein the support is a solid 
surface . 

39. The matrix of claim 33 wherein the extracellular 
portion of the MHC class II heterodimer is linked to an epitope 
which reacts with an antibody to link the portion to the 
support . 

40. The matrix of claim 33 wherein the extracellular 
portion of the Class II MHC heterodimer is linked to (His)6 which 
reacts with nickel to link the portion to the support. 

41. The matrix of claim 33 wherein the support is a porous 
material . 

42. The matrix of claim 33 wherein the peptide is loaded 
onto the extracellular portion of the MHC class II heterodimer. 

43. The matrix of claim 33 wherein the extracellular 
portion of the MHC class II heterodimer is empty. 

44. The matrix of claim 33 wherein the accessory molecule 
is a costimulatory molecule, 

45. The matrix of claim 44 wherein the costimulatory 
molecule is B7.1 or B7.2. 

46. The matrix of claim 33 wherein the accessory molecule 
is an adhesion molecule. 
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47. The matrix of claim 46 wherein the adhesion molecule 
is ICAM-1, ICAiyi-2, ICAM-3 or LFA-3 . 

48. The matrix of claim 33 wherein the accessory molecule 
is a survival molecule. 

49. The matrix of claim 48 wherein the survival molecule 
is Fas ligand or CD70, 

50. The matrix of claim 33 having a first accessory 
molecule and a second accessory molecule. 

51. The matrix of claim 50 wherein the first accessory 
molecule is a costimulatory molecule and the second accessory 
molecule is an adhesion molecule. 

52. The matrix of claim 51 wherein the costimulatory 
molecule is B7.1 or B7.2 and the adhesion molecule is ICAM-1. 

53. The matrix of claim 50 wherein the first accessory 
molecule is a costimulatory molecule and the second accessory 
molecule is a survival molecule . 

54. The matrix of claim 50 wherein the first accessory 
molecule is a survival molecule and the second accessory 
molecule is an adhesion molecule. 

55. The matrix of claim 54 wherein the survival molecule 
is CD70 and the adhesion molecule is ICAM-1. 

56. The matrix of claim 50 wherein the first and second 
accessory molecules are costimulatory molecules. 

57. The matrix of claim 56 wherein the costimulatory 
molecules are B7.1 and B7.2. 

58. The matrix of claim 50 further comprising a third 
accessory molecule. 

59. The matrix of claim 58 wherein the first accessory 
molecule is a costimulatory molecule, the second accessory 
molecule is an adhesion molecule, and the third accessory 
molecule is a survival molecule. 
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60. The matrix of claim 59 wherein the costimulatory 
molecule is B7.2, the adhesion molecule is ICAM-1 and the 
survival molecule is CD70. 

61>i A method of producing a synthetic antigen presenting 
cell (APc\ comprising: 

aJ transforming a cell with an expressible MHC class 
II Of-chain gtene operably linked to a first promoter in a vector 
capable of expressing a MHC class II a- chain; 

b) transforming a cell with an expressible MHC class 
II p-chain gene operably linked to a second promoter in a vector 
capable of expressing a MHC class II (5-chain; and 

c) tranifef orming a cell with a first expressible 
accessory molecule gene operably linked to a third promoter in a 
vector capable of expressing an accessory molecule. 

62. The method of\claim 61 wherein the cell lacks a gene 
coding for at least one of the of-chain, the fj-chain and the 
accessory molecule genes . 

63. The method of clairn 61 further comprising the step of 
transforming the cell with an >expressible antigen processing 
assisting gene operably linked do a fourth promoter in a vector 
capable of expressing an antigen p^rocessing assisting molecule. 

64. The method of claim 61 wnWrein the a- and [3- chain 
genes are of human origin. \ 

65. The method of claim 61 wherem at least one promoter 
is inducible, \ 

66. The method of claim 61 wherein tXp a-, (3- and 
accessory molecule genes are present in the ^ame vector. 

67. The method of claim 61 wherein the cxr, 3" and 
accessory molecule genes are present in separates vectors . 

68. The method of claim 61 wherein the cell >ds an insect 
cell. \ 

69. The method of claim 68 wherein the insect cell is 
selected from the group consisting of Spodoptera and Draeophila . 
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70. The method of claim 61 further comprising 

the stfep of transforming the cell with an expressible neomycin 
resistance gene operably linked to a vector. 

71. \ The method of claim 61 wherein the accessory molecule 
gene encoq^es a costimulatory molecule. 

72. "iUie method of claim 71 wherein the costimulatory 
molecule is ^7.1 or B7.2. 

73. TheXmethod of claim 61 wherein the accessory molecule 
gene encodes an, adhesion molecule. 

74. The m^hod of claim 73 wherein the adhesion molecule 
is ICAN'l, ICAM-2\ ICAiyi-3 or LFA-3. 

75. The method of claim 61 wherein the accessory molecule 
gene encodes a survival molecule. 

76 . The method o\E claim 75 wherein the survival molecule 
is Fas ligand or CD70 

77. The method of c\Laim 61 further comprising the step of 
transforming the cell with\a gene for a second accessory 
molecule . 

78. The method of claim \77 wherein the first accessory 
molecule is a costimulatory molecule and the second accessory 
molecule is an adhesion molecule N 

79. The method of claim 77 wherein the first accessory 
molecule is a costimulatory moleculeXand the second accessory 
molecule is an survival molecule, 

80. The method of claim 77 whereik the first accessory 
molecule is a survival molecule and the sfecond accessory 
molecule is an adhesion molecule, 

81. The method of claim 77 further comW^ising the step of 
transforming the cell with a gene for a third \ccessory 
molecule . 

82. The method of claim 81 wherein the f irs^accessory 
molecule is a costimulatoiry molecule, the second acoessory 
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molecVLe is an adhesion molecule, and the third accessory 
molecu^ is a survival molecule. 

83 A A method of producing a synthetic antigen presenting 
cell (APC^ comprising: 

providing a cell lacking a gene encoding at least 
one of MHC class II a-chain, iVlHC class II p-chain, and an 
accessory mola^cule; and 

b) Vransforming the cell with an expressible gene 
for each of the Wes of (a) lacking in the cell, the gene being 
operably linked t^a promoter in a vector capable of expressing 
the gene . 

84 . A method 'd'^producing a synthetic antigen presenting 
cell (APC) comprising: 

a) providing\a cell lacking a gene encoding at least 
one of MHC class II a-chadSa, MHC class II 3-chain, an accessory 
molecule and an antigen processing assisting molecule; and 

b) transforming tf^ cell with an expressible gene 
for each of the genes of (a) l^ing in the cell, the gene being 
linked to a first operable promot^^r in a vector capable of 
expressing the gene 

85. A method of \^roducing a synthetic antigen matrix 
comprising : 

a) providing \an extracellular portion of a 
recombinant MHC class II (%terodimer; 

b) providing kmextracellular portion of at least 
one recombinant accessory moAecule; and 

c) linking the MHCv class II heterodimer and 
accessory molecule to a supportXin sufficient numbers for 
activating CD4^ T cells when a p^tide is loaded onto the MHC 
class II heterodimer. 

86. The method of claim 85 wh^ein the accessory molecule 
is a costimulatory molecule 
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87. The method )bf claim 86 wherein the costimulatory 
molecule is B7.1 or 3712. 

88. The method ofi claim 86 wherein the accessory molecule 
is an adhesion molecule\ 

89. The method of(J£j.aim 88 wherein the adhesion molecule 
is ICAM-1, ICAM-2, ICAM^3\or LFA-3. 

90. The method of cia^im 85 wherein the accessory molecule 
is a survival molecule 

91. The method of clain^90 wherein the survival molecule 
is Fas ligand or CD70. 

92. method for activating CD4^ T cells in vitro , the 
method compVising: 

a) \ providing the APC of claim 26; 

b) \ contacting the APC of step a) with CD4^ T cells, 
thereby inducing: the contacted CD4* T cells to proliferate and 
differentiate inVo activated CD4^ T cells. 

93. The methJ&d of claim 92 further comprising: 

c) separating the activated CD4* T cells from the 

APC. 

94. The method c^^^yclaim 93 further comprising the step of 
adding the activated CD4\t cells to an acceptable carrier or 
excipient to form a suspenssion. 

95. The method of claim 94 further comprising the step of 
administering the suspension Vo a patient. 

96. A method for activating CD4* T cells in vitro , the 
method comprising: 

a) providing the cell Vragment of claim 30; 

b) loading the MHC clas\ll heterodimer with a 
peptide; and 

c) contacting the peptide -Idaded cell fragment with 
the CD4* T cells, thereby inducing the contracted CD4* T cells to 
proliferate and differentiate into activated^ CD4" T cells. 
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97.1 The method of claim 96 further comprising the step of 
separatiiia the activated CD4* T cells from the cell fragment. 

98. \rhe method of claim 97 further comprising the step of 
adding the Activated CD4^ T cells to an acceptable carrier or 
excipient tsx-^orm a suspension. 

99. The Aethod of claim 98 further comprising the step of 
administering th\ suspension to a patient. 

100. A mel^hod for activating CD4^ T cells in vitro , the 
method compris: 

a) p^viding the matrix of claim 33; 

b) lodging the MHC class II heterodimer with a 
peptide ; and 

c) contacting the peptide -loaded cell matrix with 
the CD4* T cells, thereby inducing the contacted CD4^ T cells to 
proliferate and diffe^ntiate into activated CD4* T cells. 

101. The method >^f\c^ aim 100 further comprising the step of 
separating the activated \CD4" T cells from the matrix. 

102. The method of clVim 101 further comprising the step of 
adding the activated CD4-^ T Veils to an acceptable carrier or 
excipient to form a suspensic 

103. The method of claim Y02 further comprising the step of 
administering the suspension toV patient, 

104 . A method for activating CD4^ T cells in vitro , the 
method comprisii 

a) contacting the APC of claim 1, the cell fragment 
of claim 30, or theVnatrix of claim 33, in an amount suffficient 
with a peptide librarV in vitro for a sufficient time to 
generate a peptide -load^->tolC class II heterodimer; 

b) contact ing\t he peptide- loaded MHC class II 
heterodimer of step b) with\:D4* T cells, thereby inducing the 
contacted CD4* T cells to prolisferate and differentiate into 
activated CD4* T cells. 
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10)^. A method of altering a CD4* T cell-mediated immune 
responsd to treat a condition in a patient comprising: 

a) \ analyzing the patient for patient-specific cytokine 
profile; 

b) collecting CD4* T cells from the patient; 

c) contacting the CD4* T cells with the APC of claim 26 in 
yitXQ in a sulificient amount and for a sufficient time, thereby 
inducing the c6ntacted CD4* T cells to proliferate and 
differentiate in\o activated CD4* T cells that produce a 
functionally opposing cytokine profile to the profile obtained 
in step a) ; and 

d) returning Vhe activated CD4* T-cells to the patient, 

106. The method 4^f claim 105 wherein the condition is an 
autoimmune disease . 

107. The method of ^claim 106 wherein the autoimmune disease 
is selected from the groupi consisting of diabetes, multiple 
sclerosis, autoimmune thyiJo^i^^tis , systemic lupus 
erythromatosus, mysasthenia Oj^ravis, Crohn's disease and 
inflammatory bowel disease. 

108. The method of claim l\)6 wherein the patient-specific 
cytokine profile is produced by k CD4* Thl type response. 

109. The method of claim 108 Vherein the patient -specif ic 
cytokine profile comprises the cytokine selected from the group 
consisting of interleukin-2 , interfe\on-Y and tumor necrosis 
factor. 

110. The method of claim 105 where\n the condition is an 
allergy. 

111. The method of claim 110 wherein Mie allergy is 
selected from the group consisting of asthm^and contact 
sensitivity. 

112. The method of claim 110 wherein the p^ient-specif ic 
cytokine profile is produced by a CD4* Th2 type response, 
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113. The mfethod of claim 112 wherein the patient-specific 
cytokine prof il^^^€^mprises the cytokine selected from the group 
consisting of interlBukin-4 and interleukin-10 . 




